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(54) OPTICAL GLASS 
(57)Abstract: 

PURPOSE: To obtain optical glass having optical constant comprising 1.65-1.90 refractive 
index and 35-65 Abbe's number and exhibiting devitrification resistance enough to mass- 
produce by limiting the component composition, using B203, La203, Lu203 and RO 
necessary component and specifying other components, refractive index and Abbe's number. 
CONSTITUTION: This optical glass contains components comprising 1-45wt.% B203, 0- 
30wt.% Si02 and 0-10wt.% GeO with the proviso that total amount of B203+Si02+Ge02 is 
10-45wt.%, 1-50wt.% La203, 0.5-30wt.% Lu203, 0-20wt.% Y203, 0-20wt.% Gd203 and 0- 
20wt.% Yb203 with the proviso that total amount of La203+Lu203+Y203+Gd203+Yb203 is 
15-64wt.%, 1-45wt.% RO (R is Zn, Mg, Ca, Sr or Ba), 0-5wt.% AI203, 0-20wt.% total amount 
of Ti02+Zr02, 0-40wt.% total amount of Ta205+Nb205+W03, 0-20wt.% R'20 (R 1 is Li, Na or 
K) and 0-2wt.% Sb203 and having optical constant comprising 1.65-1.90 refractive index (nd) 
and 35-65 Abbe's number. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By weight %, B-2 03 1 - 45%, Si02 0 - 30%, Ge02 The total quantity of 0 - 10%, however 
B-203+Si02+Ge02 10 - 45%, La 203 1 - 50%, Lu 203 0.5 - 30%, Y203 0 - 20%, Gd 203 0 - 20%, 
Yb 203 The total quantity of 0 - 20%, however La203+Lu203+Y203+Gd203+Yb 203 15 - 65%, RO 
(however, R=Zn, Mg, calcium, Sr, Ba) 1 - 45%, aluminum203 0- 0 - 20% of total quantities of 5% and 
Ti02+Zr02, the total quantity of Ta205+Nb205+W03 0 - 40%, R'20 (however, R-Li, Na, K) 0 - 
10%, Sb 203 0- Optical glass with which each component of 2%** is contained, and a refractive index 
(nd) is characterized by 1.65-1.90, and the Abbe number (nud) having the optical constant of the range 
of35-65. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical glass with which 1.65-1.90, and the Abbe 

number (nud) have [ a refractive index (nd) ] the optical constant of the range of 35-65. 

[0002] 

[Description of the Prior Art] The glass which used B-2s La [ 03 and ] 203 as the principal component 
from the former as optical glass which has said optical constant is known variously. For example, B- 
203-Si02-La203-BaO-Zr02 system, B-203-La203-Gd203-R0, and/or 20aluminum3 system (RO is a 
divalent metal oxide), Glass, such as B-203-Si02-La203-Y203-Zr02-Ta205 system and/or a B-203- 
Si02-La203-Y203-Zr02-ZnO system, and a B-203-La203-Y203-RO-Li20 system, is proposed in 
each official report, such as JP,51-34914,A, JP,48-61517,A, JP,52-48609,B, JP,55-116641,A, and JP,60- 
22 133 8, A, respectively. Generally, since these glass is inferior to devitrification-proof nature, found in 
said each official report, no glass has enough importance also in the improvement of devitrification- 
proof nature, and development of the glass which was further excellent in devitrification-proof nature on 
glass shaping is desired. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention has a refractive index (nd) in offering the 
optical glass in which the stability (devitrification-proof nature) over sufficient devitrification for 1.65- 
1.90, and the Abbe number (nud) to be able to mass-produce with the optical constant of the range of 
35-65 is shown. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, maintaining said 
optical constant in the B-203-La203-Lu203-RO system glass of the specific range, as a result of 
repeating test research wholeheartedly, this invention person finds out that the devitrification-proof 
nature which was excellent much more is shown, and came to make this invention. 
[0005] The description of the optical glass concerning this invention is weight %. B-2 03 1 - 45%, Si02 
0 - 30%, Ge02 The total quantity of 0 - 10%, however B-203+Si02+Ge02 10 - 45%, La 203 1 - 50%, 
Lu 203 0.5 - 30%, Y203 0 - 20%, Gd 203 0 - 20%, Yb 203 15 - 65% of total quantities of 0 - 20%, 
however La203+Lu203+Y203+Gd203+Yb 203, RO (however, R=Zn, Mg, calcium, Sr, Ba) 1 - 45%, 
aluminum 203 0- 0 - 20% of total quantities of 5% and Ti02+Zr02, the total quantity of 
Ta205+Nb205+W03 0 - 40%, R'20 (however, R'=Li, Na, K) 0 - 10%, Sb 203 0- It is in containing 
each component of 2%**. 

[0006] Especially the B-203-La203-Lu203-RO system glass by this invention has the description in 
the point constituted by B-203-La203-RO system glass based on the knowledge which is not in the 
conventional technique in which it is very important to make 20Lu3 component live together among 
various components in the above-mentioned purpose achievement. 

[0007] Next, the reason which limited the presentation range of each component is explained as above- 
mentioned. In the optical glass of this invention, the chemical durability of glass deteriorates at the same 
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time homogeneous glass will no longer be obtained by volatilization of B-203 component if the 
devitrification inclination of glass increases that the amount of B-203 component is less than 1% and it 
exceeds 45% although each component of B-2s 03, Si02, and Ge02 is a glass formation component 
among those. Again. If the amount of Si02 component exceeds 30%, it will become difficult to get 
about glass homogeneous from soluble aggravation. Although Ge02 component can furthermore be 
added for optical constant adjustment, even 10% is enough as the amount. When one sort or two sorts or 
more of total quantities, B-2s 03 and Si02 and Ge02 each component, are required 10% or more 
because of devitrification prevention of glass and the total quantity of these components exceeds 45%, it 
becomes impossible however, to maintain a target optical constant. 

[0008] Although 20La3 component is a component effective in giving the aforementioned optical 
constant to glass, if the devitrification-proof nature improvement effect of glass according [ the amount ] 
to coexistence with Lu 203 is not fully acquired but exceeds 50%, at less than 1%, it will on the 
contrary become easy to devitrify glass. 

[0009] Although it is the important component which found out that 20Lu3 component expanded the 
vitrification range, and showed better devitrification-proof nature by making it coexist with 20La3 
component in the glass of this invention, if less than 0.5% of the effectiveness is not enough as the 
amount and the amount exceeds 30%, it will on the contrary become easy to devitrify glass. 
[0010] Each component of Y203, Gd203, and Yb203 is a component effective in giving said optical 
constant to glass, and glass excellent in devitrification-proof nature is obtained by multicomponent-izing 
a glass presentation together with La 203 and Lu203. However, in order to acquire many above- 
mentioned effectiveness, it is required to make two or more sorts of total quantities of the these 5 
components 15% or more. Moreover, if the amount of these components exceeds 65%, it will on the 
contrary become easy to devitrify glass. 

[001 1] Although each component of ZnO, MgO, CaO, SrO, and BaO is effective in raising the 
devitrification-proof nature of glass, and homogeneity, in order to acquire many above-mentioned 
effectiveness of these divalent metal oxide component, one sort or two sorts or more of total quantities 
of these components are required for it 1% or more. However, if the amount of these components 
exceeds 45%, the chemical durability of glass will get worse remarkably. 

[0012] Although 20aluminum3 component can be added to arbitration for the chemical durability 
improvement of glass, even 5% is enough as the amount. 

[0013] Although each component of Ti02 and Zr02 can be added to arbitration for the chemical 
durability improvement of glass, and optical constant adjustment, if one sort or two sorts of total 
quantities of these components exceed 20%, it will become easy to devitrify glass. 
[0014] Although each component of Ta 205, Nb205, and W03 can be added to arbitration for the 
devitrification-proof nature improvement of glass, and optical constant adjustment, if one sort or two 
sorts or more of total quantities of these components exceed 40%, it will become easy to devitrify glass. 
[0015] Although each component of Li20, Na20, and K20 can be added for the melting nature 
improvement of glass, if one sort or two sorts or more of total quantities of these components exceed 
10%, chemical durability will get worse remarkably. 

[0016] Although 20Sb3 component can be added to arbitration as a clarifier in the case of melting of 
glass, 2% or less is enough as the amount. 

[0017] in addition, the glass of this invention - components other than the above, for example, F and Bi 
203, and Hf02 and Cs2 - even if it adds if needed for the improvement of adjustment of an optical 
constant, the solubility of glass, and devitrification nature to about a total of 3% of components, such as 
O and SnO, it does not interfere. 
[0018] 

[Example] Next, it was shown in Table 1 with the refractive index (nd) of the glass obtained, 
respectively about the example of an operation presentation concerning the optical glass of this 
invention (No. 1 -No. 10), and the example of a comparison presentation of said conventional optical glass 
(No.l l-No.13), the Abbe number (nud), and the measurement result of a devitrification trial. 
[0019] A devitrification trial is a trial for the devitrification generated at the time of glass shaping, and 
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80g of glass samples is paid to 50 cc pot made from platinum. After lowering the temperature after 
fusing each sample at the temperature of 1 100-1300 degrees C for 2 hours according to the difficulty of 
the melting nature of each glass in an electric furnace, and keeping each sample warm for 2 hours at 
1000 degrees C, 975 degrees C, and 950 degrees C, it is what took out outside the furnace and observed 
the existence of devitrification under the microscope. Consequently, x mark showed the glass, as for the 
glass with which devitrification is not accepted, devitrification was accepted to be by O mark again. 
[0020] 
[Table 1] 
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[0021] Each glass of the example of this invention has said predetermined optical constant as it sees in 
Table 1. Moreover, compared with the glass of the example of a comparison of No. 11 -No. 13 which does 
not contain Lu 203, each of these glass is excellent in devitrification-proof nature, and it is further easy 
to homogenize it. For this reason, the glass of said example is easy to manufacture. In addition, after the 
glass of the example of an operation presentation of this invention given in Table 1 all carries out 
weighing capacity mixing at a predetermined rate using the usual optical-glass raw materials, such as an 
oxide, a carbonate, and a nitrate, it is thrown into platinum crucible, after fusing for 2 to 4 hours and 
carrying out stirring homogenization at the temperature of 1000-1300 degrees C according to the 
difficulty of melting by presentation, can be lowered to suitable temperature and can be easily obtained 
by casting and cooling slowly to metal mold etc. 
[0022] 

[Effect of the Invention] Since the optical glass of this invention has the specific presentation of a B- 
203-La203-Lu203-RO system, the glass with which a refractive index (nd) has [ 1.65-1.90, and the 
Abbe number (nud) ] the devitrification-proof nature which was excellent much more compared with the 
optical constant of the range of 35-65 and conventional glass is obtained as stated above. 
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(54) OPTICAL GLASS 

(57)Abstract: 

PURPOSE: To obtain optical glass having optical constant comprising 1.65-1.90 refractive index 
and 35-65 Abbe's number and exhibiting devitrification resistance enough to mass-produce by 
limiting the component composition, using B203, La203, Lu203 and RO necessary component 
and specifying other components, refractive index and Abbe's number. 

CONSTITUTION: This optical glass contains components comprising 1~45wt.% B203, 0~30wt.% 
Si02 and CM0wt.% GeO with the proviso that total amount of B203+Si02+Ge02 is 10-45wt.%, 
1-50wt.% La203, 0.5-30wt.% Lu203, 0-20wt.% Y203, 0-20wt.% Gd203 and 0-20wt.% Yb203 with 
the proviso that total amount of La203+Lu203+Y203+Gd203+Yb203 is 15-64wt.%, 1-45wt.% 
RO (R is Zn, Mg, Ca, Sr or Ba), 0-5wt.% AI203, 0-20wt.% total amount of Ti02+Zr02, 0-40wt.% 
total amount of Ta205+Nb205+W03, 0-20wt.% R'20 (R* is Li, Na or K) and 0-2wt.% Sb203 and 
having optical constant comprising 1.65-1.90 refractive index (nd) and 35-65 Abbe's number. 
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